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(71) We, CROWN ZELLERBACH 
CORPORATION, a Corporation organised 
and existing under the Laws of the State of 
Nevada, ILSA., of One Bush Street, San 
Francisco, California 94119, United States 
of America, do hereby declare the invention 
for which we pray that a patent may be 
granted to us, and the method by which it is 
to be performed, to be particularly described 
in and by the following statement: — 

This invention relates to apparatus for and 
a method of embossing paper webs and like 
materials. 

Web materials and especially non-woven 
web materials are often worked after their 
formation to impart particular characteristics 
thereto such as softness and bulk, and such 
workings are generally effected by passing 
the web between a pair of rollers having fac- 
ing juxtaposed surfaces that respectively 
engage the web along opposite sides thereof. 
An exemplary instance of such working of 
web materials is embossing paper webs and 
the like to impart a design configuration 
thereto which, at the same time, tends to 
increase the bulk or thickness of the web and 
to soften the same. 

Conventional embossing apparatus 
includes one or more rigid steel embossing 
rollers having patterned surface areas 
engageable with a web along one side thereof 
to imprint the embossing pattern thereon, 
and a platen roller engageable with the web 
along its opposite side in co-operation with 
the embossing roller to provide a backing 
surface to support the web as the pattern is 
embossed thereon. The platen roller of a 
conventional embossing apparatus has a 
rigid steel core and a resilient cover or sleeve 
confined thereabout defining the backing 
surface that co-operates with the embossing 
rollers in application of the compressive 
force to the web. This resilient sleeve affords 
the requisite give or yieldability accom- 
modating deformation of the web in the 
localised areas thereof corresponding to the 
raised portions of the pattern carried by the 
embossing roller. 



Although embossing apparatus of this type 
is in extensive use, it does have a number of 
disadvantages and limitations included 
among which are the relatively complex, 
heavy bearings required to support the vari- 
ous rollers at the ends thereof, and which 
define fixed axes of rotation, for approxi- 
mately loading or applying the requisite 
forces thereto so that the embossing pattern 
is properly applied to the web material, and 
the strength and mass required for the rollers 
to adequately resist bowing thereof inter- 
mediate the bearing support at their ends. 
Further, the platen roller because of its solid 
metal core is heavy and therefore has sub- 
stantial inertia which, together with the 
mechanical hysteresis present in the core 
because of fee working tending to be 
imparted thereto by the embossing forces, 
produces considerable heat which is an unde- 
sirable by-product of the embossing opera- 
tion. 

A much more limiting disadvantage, how- 
ever, is that such conventional embossing 
apparatus imparts longitudinal stretching to 
the web material processed thereby, tending 
to tear or fracture the web material which 
necessarily imposes the requirement that the 
material have a relatively high tensile 
strength. The reason that such tensile forces 
are applied to the web material during the 
embossing operation is believed to reside in 
the development of velocity differences as 
between the co-acting surfaces of the embos- 
sing and platen rollers caused by the bodily 
displacement of the resilient sleeve or cover 
enclosing the rigid metal core of the platen 
roller. That is to say, whenever any relatively 
dense (i.e., a non-sponge-like material hav- 
ing a substantial volume of interstitial voids) 
resilient material is compressed in one direc- 
tion, it must enlarge in some other direction. 
In the case of the conventional platen roller, 
the compressive inward displacement 
imparted to the resilient cover by the force of 
the embossing roller pressing thereagainst 
results in a wave-like outer enlargement or 
protuberance along the surface of the platen 
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roller adjacent the inward depression which 
results in the surface of the web material in 
engagement with the platen roller having to 
traverse a longer path than the surface of he 
5 web in engagement with the embossing rol- 
ler. The consequent tensile stress applied to 
the web material is evident. 

Apparently, as a result of this action, it has 
been practicably necessary in the past to 

10 remove the web material from the platen 
roller as quickly as possible and immediately 
adjacent the embossing station so as to 
minimize the tensile stress applied to the web 
material. Hie necessary path of travel 

15 thereby dictated for the web material 
increases the complexity of the embossing 
operation in that it requires the inclusion of a 
plurality of guide rollers which also subjects 
the web material to additional, but non- 
20 beneficial, stresses. 

Generally, this invention is applicable to a 
great variety of web materials including any 
material that is generally enhanced by 
embossing or other working thereof effected 

25 by co-operative rollers including non-woven 
materials such as conventional paper webs 
(toilet tissue, towelling, facial tissue, Kraft 
paper, etc.), and plastics films (polyethylene, 
for example), synthetic pulp materials such 

30 as those comprised either entirely or partially 
of synthetic plastics fibres, laminates or 
impregnated webs. 

According to the present invention there is 
. provided apparatus for embossing paper and 

35 other webs comprising frame structure; a 
plurality of support members rotatably 
mounted on the frame structure and at least 
certain thereof having patterned embossing 
surfaces engageable with such web to emboss 

40 the same with a predetermined configura- 
tion, said support members being positioned 
at angularly spaced locations about a com- 
mon centre with their axes of rotation 
oriented in substantially parallel relation, a 

45 platen element floatingly confined by the 
support members with no rigidly fixed axis of 
rotation and providing therewith facing jux- 
taposed surfaces engageable with such web 
to work the same; and means for driving at 

50 least one of said support members, said pla- 
ten element having a backing wall compo- 
nent providing the surface engageable with 
the web as a backing surface for the embos- 
sing process and a pressurizable chamber in 

55 communication with the backing wall com- 
ponent along the side thereof opposite its 
juxtaposed surface to pressure-reinforce the 
backing wall component with a fluid within 
the chamber, said backing wall component 

tiO being depressible in one direction against the 
force of the fluid acting thereagainst in the 
opposite direction from within said chamber. 

According to a further aspect of the inven- 
tion there is provided apparatus for embos- 

h5 sing paper and other weos comprising frame 



structure; a plurality of support rollers rotat- 
ably carried by the frame structure at angu- 
larly spaced locations about a common 
centre with their axes of rotation oriented in 
substantially parallel relation, at least certain 70 
of the support rollers having patterned 
embossing surfaces; a deformabfe platen rol- 
ler floatingjy confined by the support rollers 
with no rigidly fixed axis of rotation and pro- 
viding therewith facing juxtaposed surfaces 75 
engageable with such web to work the same, 
and means for rotatably driving at least one 
of the support rollers. 

The present invention also provides a 
method of working paper webs wherein the 80 
web is passed through a plurality of succes- 
sive stations spaced apart along a predeter- 
mined path, each of the stations comprising a 
support roller rotatably carried by a frame 
andf engaging a platen roller to provide 85 
therewith facing juxtaposed working sur- 
faces, the support rollers being rotatably car- 
ried by the frame structure at angularly 
spaced locations about a common centre 
with their axes of rotation oriented in sub- 90 
stantiaUy parallel relationship and at least 
certain of the support rollers having pat- 
terned embossing surfaces, the platen roller 
being floating confined by the support rol- 
lers with no rigidly fixed axis of rotation, the 95 
surface of the platen roller being deformable 
by the support rollers at each of the succes- 
sive work stations. 

The invention will be further described, by 
way of example, with reference to the 100 
, accompanying drawings, in which: 

Figure 1 is a side view in elevation of 
apparatus embodying the invention shown in 
operative association with a web rewinding 
machine for toilet tissue; 105 

Figure 2 is a front view in elevation of the 
apparatus from the infeed side thereof look- 
ing generally from left to right as the 
apparatus is shown in Figure 1 ; 

Figure 3 is an enlarged, vertical sectional 1 10 
view of the apparatus taken along the line 
3-3 of Figure 1; 

Figure 4 is a further enlarged, axial sec- 
tional view taken through the platen roller of 
the apparatus; | (5 

Figure 5 is essentially a diagrammatic view 
depicting the co-operative interengagement 
of the embossing and platen rollers and the 
movement of a web advanced through the 
successive operating stations defined there- 1 
by; 

Figure 6 is a diagrammatic view illustrating 
the succession of embossing operations 
imparted to a web processed by the 
apparatus; and \ 25 

Figure 7 is a diagrammatic view, generally 
similar to that of Figure 5, but illustrating a 
modified apparatus having an increased 
number of operating stations. 

Apparatus embodying the present inven- 130 
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tion may be used either as an independent 
integer having no particular association with 
any other web-processing apparatus or, most 
conveniently, it may be associated with con- 

5 ventional web-processing machinery to con- 
tribute to the over-all operation performed 
thereby. HsssntiaDy, the on! v difference as 
between such variant uses o? the apparatus 
will reside in the particular manner in which 

10 it is supported and, perhaps, the source of 
power used to drive the various rollers there- 
of. In the embodiment of the invention illus- 
trated in Figures 1 and 2, the apparatus is 
illustrated in function association with other 

15 web-processing machinery, and specifically, 
a web rewinding machine of the type used to 
rewind rolls of toilet tissue from a large par- 
ent or supply roll. Only a portion of a typical 
web rewinding machine is shown in Figures 1 

20 and 2, namely, the hackstand portion or 
frame components thereof and these com- 
ponents are respectively denoted with the 
numerals 10 and 11. The embossing 
apparatus 12 includes frame structure 13 

25 having axially spaced side plates 14 and 15 
associated with and fixedly secured to the 
frame components 10 and 11 along the outer 
faces thereof, such as by bolts 16 and 17. 
Spacers 18 and 19 may be interposed bet- 

30 ween the respectively associated frame 
members 10, 14 and 11, 15 so as to provide 
the requisite dimensional interrelationship 
of the apparatus 12 with the associated weo 
rewinding machine. 

35 The apparatus 12 further includes a plural- 
ity of co-operative rollers supported by the 
frame structure 13 for rotation with respect 
thereto. Certain of the rollers have facing 
juxtaposed surfaces engageable with a web 

40 of material to work the same and, in a more 
particular sense, to emboss the web with a 
predetermined configuration. Such plurality 
of rollers includes a group of embossing rol- 
lers 20, 21 and 22 (see especially Figure 5), 

45 there being three such rollers in the particu- 
lar form of the invention shown in Figures 1 
to 7. Another of the co-operative rollers con- 
stitutes a platen roller 23 which, as explained 
in detail hereinafter, is supported by the 

50 embossing rollers 20 to 22 and co-operates 
therewith in working a web 24 continuously 
advanced through the successive operating 
stations defined by the co-action of the vari- 
ous embossing roflers with the platen roller. 

55 In this respect, the embossing rollers 20 to 
22 are angularly spaced about a common 
centre with their axes of rotation oriented in 
substantially parallel relation and disposed 
intermediate the frame plates 14 and 15. The 

60 embossing rollers are constrained in such 
spacial relationship by being iournalled for 
rotation in bearings provided for this pur- 
pose which are respectively secured to the 
plates 14 and 15. The bearing supports for 

65 the rollers 22 and 21 are shown in Figure 3 at, 



respectively, 25, 26 and 27, 28. The bearings 
25 to 28 are completely conventional, are 
bolted or otherwise fixedly related to the 
frame plates 14 and 1 5 as is evident in Figure 
3, and they respectively support the axles or 70 
centre shafts 29 and 30 of the rollers 22 and 
21. Hie bearings for the embossing roller 20 
are not specifically illustrated in the drawing, 
but are substantially identical to the bearings 
for the rollers 22 and 21 and need not be 75 
further considered. 

Advantageously, the bearing structures 
associated with at least one of the embossing 
rollers 20 to 22 enable such roller to be bod- 
ily displaced relative to the others to relieve 80 
the compressive force applied to the platen 
roller 23 and enable the same to be removed 
from the apparatus for repair and replace- 
ment Any such bodily adjustment afforded 
for such one embossing roller also enables 85 
the gripping or compressive force defined 
between each of the embossing and platen 
rollers adjustably to be varied. In the 
apparatus 12, the adjustable loading is 
associated with the embossing roller 22 and 90 
involves the bearings 25 and 26 thereof. For 
identification, adjustment or loading devices 
31 and 32 are substantially similar both in 
terms of structure and function and are 
respectively associated with the frame plates 95 
14 and 15 although the device 31 is along the 
inner wall of the frame plate 14 whereas the . 
device 32 is disposed along the outer wall of 
the frame plate 15. 

Considering the device 31, it includes an 100 
elongated bolt 33 having a threaded shank 
extending through an internally threaded 
bore or opening provided in a bracket 34 
fixedly secured to the plate 14 by a plurality 
of cap screws 35. A lock nut 36 enables the 1 05 
bolt 33 to be constrained in any position of 
adjustment thereof relative to the bracket 34 
by being tightened thereagainst Adjacent its 
lower end, the shank of the bolt 33 is 
unthreaded and freely or loosely extends no 
through an opening in an inwardly projecting 
ledge 37 secured to a pair of spaced apart 
clamping bars 38 and 39 extending along the 
inner face of the frame member 14 in sub- 
stantially contiguous relation therwith and lis 
alone opposite sides of the axle 29. The 
shank of the bolt 33 has washers or collars 40 
and 41 pinned thereto along opposite sides of 
the ledge 37 so as to cause the same to be 
displaced with the bolt relative to the bracket 1 20 
34 and frame plate 14 while permitting the 
bolt to be rotated with respect to the ledge. 

The spaced apart bars 38 and 39 are each 
provided with threaded apertures engaged 
by cap screws 42 that are associated with the 1 25 
bearing 25 and secure the same to the frame 
plate 14. The cap screws 42 respectively 
extend through elongated openings 43 in the 
frame plate 14 that enable the bearing 25 to 
be displaced with the bolt 33 along the axis 130 
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sheave 58 keyed thereon. An endless belt 59 
is entrained about all of the sheaves 55, 56 
and 58 so that all of the embossing rollers are 
driven concurrently in the same angular 
5 directions. The drive belts 50 and 59 may be 
entirely conventional, and are advantage- 
ously tooth-equipped beiis engageabie with 
similarly toothed sheaves so that slippage is 
obviated. A take-up roller 60 may be 
10 arranged with the belt 59 so as to impart the 
desired tension thereto. Ordinarily, a brake 
system is included in web-processing 
apparatus to prevent momentum over-runs 
and otherwise to maintain the tension on the 
15 web relatively uniform at all times. A con- 
ventional brake mechanism 61 is associated 
with the shaft 57 of the embossing roller 20 
for this purpose, and since it is a standard and 
well known device no further description 
20 thereof will be included. 

The platen roller 23, as shown best in Fig- 
ures 3 and 4, includes a pair of axially spaced 
end wall components 62 and 63, and a gener- 
ally cylindrical backing wall comrxment 64 
25 extending therebetween and defining there- 
with a pressurizable chamber 65 adapted to 
be filled with a pressurized fluid to pressure- 
reinforce the backing wall component 64. In 
this respect, the backing wall component is 
30 inwardly depressible against the force of the 
fluid acting outwardly thereagainst within 
the chamber 65; and in more particular 
terms, the backing wall component is a rela- 
tively thin member that is both flexible and 
35 resilient By way of example, the backing 
wall component 64 may be fabricated from 
an elastomeric material such as rubber 
(either natural or synthetic or rubber com- 
positions) having a hardness related to the 
40 particular characteristics of the embossing 
pattern to be imparted to the web 24 by 
co-action of the platen roller 23 with the 
respective embossing rollers 20 through 22. 
Ordinarily, a hardness in the range of about 
45 30 to 60 durometer has been found satisfac- 
tory. The backing wall component is rein- 
forced along the inner surface thereof with 
any one of a variety of materials such as a 
flexible fabric material (as shown at 66 in 
50 Figure 4). By way of illustration, a typical 
backing wall 64 may have an over-all length 
slightly in excess of 100 inches, an outer 
diameter of approximately eight inches and 
wall thickness of about V4 of an inch; it may 
55 be fabricated of non-marking rubber having 
reinforcing along the inner surface thereof 
constituting four layers of rayon fabric dis- 
posed on the bias. Certain embodiments of 
the invention having such specific paramet- 
60 ers may have a hardness of from 32 to 37 
durometer. 

The chamber 65 is essentially hollow 
throughout its entire length, and the end wall 
components 62 and 63 are rigid members 
65 which, for example, may be formed of steel. 



The end wall components 62 and 63 are gen- 
erally in the form of caps respectively having 
large central openings 67 and 68 there- 
through, and inwardly extending annular 
flanges 69 and 70 having outer surfaces sub- 70 
stantially co-extensive in diameter with that 
of the backing wall 64. The backing wall 
adjacent its ends is inserted into the flanges 
69 and 70 which may have a succession of 
ridges or annular grooves extending there- 75 
about for clamping engagement with such 
endportions of the backing wall component. 

The respectively associated end portions 
of the backing wall component are clamped 
against the inner surfaces of the flanges 69 80 
and 70 to form a gas-tight seal therewith by 
wedge or clamping elements 71 and 72 that 
are generally frusta-conical and are drawn 
outwardly to (impressively wedge the end 
portions of the backing wall against the 85 
flanges 69 and 70 by a plurality of cap screws 
73 and 74 extending through openings pro- 
vided therefore in the respectively associated 
end wall components 62 and 63 and into 
threaded openings aligned therwith in the 90 
clamping elements 71 and 72. The clamping 
force is of sufficient magnitude to deform the 
end portions of the backing wall component 
into the channels of the flanges 69 and 70, as 
shown in Figure 4, to establish a long path 95 
forming a pressure-tight labyrinth-type seal. 

The chamber 65 is intended to be filled 
with a gaseous pressure fluid, usually air, and 
a filler valve 75 is provided for this purpose in 
one of the clamping elements the element 71 1 00 
in the embodiment of the invention being 
considered. The filler valve 75 may be a con- 
ventional check valve such as the type ordi- 
narily associated with automobile tyres, and 
it has been found that it is only necessary to 105 
add compressed air occasionally to the 
chamber 65. In the usual case, a pressure in 
the approximate range of 20 to 60 psig is 
satisfactory. A conventional pressure gauge 
(not shown) may be associated with one of no 
the end wall components 62 and 63 to pro- 
vide a visual indication of the contemporary 
value of the pressure within the chamber. 

As is most evident in Figure 3, the platen 
roller 23 is floatingly supported or confined 1 1 5 
by the embossing rollers 20 to 22 and has no 
rigidly fixed axis of rotation. Accordingly, it 
is the co-operative engagement of the 
embossing rollers 20 to 22 with the jux- 
taposed surface of the platen roller 23 that 120 
defines the axis of rotation of the latter which 
enables the platen roller to seek a natural 
axis of rotation. The apparatus 12 does 
include end stops that constrain the platen 
roller 23 against unlimited axial displace- 125 
ments that might tend to be enforced thereon 
by non-symmetrical loadings resulting from 
variations in web thickness, variations in the 
positioning of the adjustment devices 31 and 
32, and dimensional variations due to man- 130 
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ufactunng tolerances, etc. In the form via the drive train including the variable 

shown, such end stops comprise adjustable speed drive mechanisms 48 and 52 which are 

abutaents 76 and 77 respectively associated adjusted to assure the requisite tension along 

with the frame plates 14 and 15. the web 24. As the web passes through the 

u . m °r^ particular terms, and as shown successive stations respectively defined by 

uest in xu 6 di* 3, the abutment 76 is in the the rollers 20 to 22, each such roller imparts 

form of a bolt having a threaded shank the embossing configuration thereof to the 

extending through a threaded bore or open- web so that it has the predetermined compo- 

mg m the frame plate 14, and fixed I in any site embossing pattern when it leaves the 

10 position of adjustment by a lock nut 78. The apparatus 75 

abutment 77 is generally similar, and it As is most evident in Figure 5, the web 24 

mcludes a bolt having a threaded shank is married to the platen roller 23 and backing 

extending through and engaging a threaded wall component 64 thereof as the web passes 

boss 79 provided j centrally in a closure plate through each station and intermediate the 

15 or cover 80, and fixed in any position of same. Thus, the web 24 is supported in inti- 80 

adjustment by a lock nut 81. The cover 80 mate engagement with the backing wall 64 of 

overlies a large central opening 82 in the the platen roller adjacentthe entrance to the 

frame plate 15 which has a diameter slightly first operating station, and remains in sup- 

S 1 ^-? 1311 ^ outer fl? 11 "** of *e platen ported engagement therewith until it leaves 

20 roller 23 so as to permit withdrawal of the the final operating station after the last 85 

latter through the frame plate by removing embossing operation has been performed 

the cover 80. The cover 80 is removably sec- thereon. As previously noted, such con- 

ured to the frame plate 15 by a plurality of tinuity of support for the web 24 enables 

capscrews 83. relatively weak, readily fractured or torn 

25 Hie end wall components 62 and 63, and webs to be worked or embossed whereas 

more particularly the clamping elements 71 such webs are not readily processed in con- 

and 72 associated therewith, are respectively ventional apparatus because the elongation 

provided with thrust bearings 84 and 85 at or longitudinal stretching enforced thereon 

the centres thereof that are generally aligned tends to break the same and, also, the 

30 with the abutments 76 and 77 so as to engage requirement to withdraw the same from the 95 

the same upon any axial displacements of the platen roller intermediate the embossing sta- 

platen roller. The thrust bearings 84 and 85 tions imposes a severe limitation on the 

take the form of inserts comprised of a rela- strength of webs that can be processed, 

tively low-fricbon yet wear-resistant mater- In this reference, and as is clear in Figure 5, 

35 lal compressed into ball bearings 86 and 87 in the localized compressive force applied by 

the outer surfaces of the clamping elements each roller 20 through 22 to the backing wall 

71 and 72 By way of example, the thrust component 64 of the platen roller displaces 

bearings 84 and 85 may be nylon elements the backing wall component inwardly against 

having arcuate outer surfaces facing the the outwardly acting pressure force, and any 

40 respectively aligned abutments 76 and 77 for such inward displacement is readily accom- 1 05 

engagement therewith. As shown in Figure modated with substantially no change in 

3, the platen roller 23 is somewhat greater in magnitude of the pressure within the 

length than fee embossing rollers 20 to 22, chamber 65 because of the very large volume 

thereby enabling some axial displacements thereof relative to the very small change in 

45 of the platen roller to be permissible, volume occasioned by loca'^zed inward dis- 110 

Accordingly, when the platen roller is ini- placement of the backing wall component, 

bally centred the abutments 76 and 77 may As a result, there is no outward displacement 

be spaced slightly from the respectively fac- of a mass of resilient material to necessarily 

ingbearings 84 and 85, as shown in Figure 4. enlarge the circumference of the platen rol- 

50 The function of the apparatus 12 is gener- Ier, as is found in conventional platen rollers 1 1 5 

ally apparent from the foregoing description, having a rigid steel core enclosed within resi- 

and assuming the structural assemblage Iient cover, and which increase in circumfer- 

desenbed with the platen roller 23 properly ence results in a velocity differential as bet- 

posiUonedandmflated,aweb24isthreaded ween the platen roller, embossing roller and 

55 through the apparatus so as to pass over the web that stretches or elongates the latter ion- 1 ^0 

embossing roller 20 and through the nip gitudinally and tends to fracture the same, 

defined hereby with the platen roller 23, The free floating characteristics of the platen 

mtennediate the platen roller and embossing roller 23 contribute to the capability of the 

roller 21 , and then between the platen roller apparatus to accommodate relatively weak 

60 and embossing [roller 22 extending over the webs because it automatically normalizes 125 

latter so as to be delivered therefrom to the and equalizes compressive forces about the 

web rewinding apparatus comprising the platen roller and along any web supported 

frame members 10 and 11. The embossing thereby. 

rollers 20 to 22 are each positively driven in The multiple workings of the web 24 at the 

65 synchronism with the rewinding apparatus successive stations along the acurate path of 
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travel defined by the platen roller 23 soften 
the web and increase the bulk or thickness 
thereof so that it has a more satisfying feel 
and texture. Further, sub-dividing the com- 

5 posite embossing pattern into elemental 
components not only simplifies the construc- 
tion of each embossing" roller, but it also 
facilitates changing the pattern should this be 
desired by replacing one or more embossing 

10 rollers. Perhaps of greater importance, how- 
ever, it tends to eliminate the one-sided 
effect and resultant harshness of the web that 
occurs when the entire pattern is embossed in 
a single operation. Obviating this result 

15 appears to be attributable to the fact that the 
weo is effectively embossed about the centre 
plane thereof in contradistinction to the 
one-sided condition that obtains when a 
closed pattern is embossed entirely at one 

20 time. Also, the reworking of the web that 
occurs at each successive station tends to 
attenuate or soften the web after each prior 
embossing operation. 
The platen roller 23 is rotatably driven 

25 because of its engagement with the rollers 20 
to 22, and because the roller is hollow, it has 
a relatively low inertia and does not build up 
excessive heat which is a characteristic of 
steel-core, resilient-cover platen rollers that 

30 are apparently heated because of the 
mechanical hysteresis of the steel core result- 
ing from working forces imparted thereto. 
Further, the heavy bearing structures 
required for the embossing rollers of a con- 

35 ventional embossing apparatus are obviated 
herein because the loading force required for 
any one roller is reduced in proportion to the 
number of embossing stations. Further in this 
same sense, the embossing rollers can be of 

40 lesser strength and therefore of smaller 
diameter as a result of the reduced loading 
forces thereon. Changes in loading can be 
accomplished readily by varying the pressure 
within the chamber 65, increasing the pres- 

45 sure to increase the loading force, and vice 
versa. Any particular loading force, and 
change therein, results in an essentially 
uniform compressive force along the entire 
length of the platen roller 23 since it is float- 

50 ingly supported in contrast to conventional 
rigid platen rolls which have a fixed axis of 
rotation and tend to bow intermediate the 
heavy bearing supports at the ends thereof. 
Moreover, the backing component 64 of the 

55 platen roller readily conforms to any bowing 
of the respective embossing rollers. 

The floating platen roller 23 is supported 
at three angularly spaced locations in the 
embodiment shown in Figure 5, but it may be 

60 either supported or associated with other 
numbers of rollers as, for example, the grea- 
ter number shown in Figure 7. All of the 
rollers in the embodiment of Figure 7 may be 
used concurrently, in which case the web is 

65 simply worked to a greater extent, thereby 



enhancing the softness and bulk thereof. 
However, the rollers may be used selectively 
or alternatively which adds versatility to the 
apparatus. In the modified embodiment of 
Figure 7, the platen roller is denoted with the 70 
number 23a, and it may be the same both 
structurally and functionally as the platen 
roller 23 heretofore described. It is similarly 
associated with a plurality of angularly 
spaced embossing rollers 20a, 21a, and 22a 75 
which respectively correspond to the previ- 
ously described rollers 20 to 22. 

The modified apparatus 1 2a of Figure 7 
includes additional embossing rollers 88a 
and 89a which are respectively disposed adj- 80 
acent the aforementioned rollers. The web 
24a enters the apparatus about the roller 88a 
and leaves the apparatus from the roller 22a, 
and is maintained in intimate supported 
engagement with the platen roller 23a 85 
throughout the entire length extending bet- 
ween and through all of the operating sta- 
tions. All of the embossing rollers may be 
positively driven by means of an endless belt 
59a entrained thereabout, in the manner 90 
previously described, and by means of a driv- 
ing torque delivered to the roller 89a via an 
input belt 50a. One or more of the five 
embossing rollers shown may be equipped 
with adjustment devices 31 and 32 as previ- 95 
ously described, so that any such roller so 
equipped therewith can be displaced from 
the platen roller 23a and will not then co-act 
therewith. The idler sheave 60a associated 
with the drive belt 59a can be arranged to 100 
accommodate any such displacement of one 
or more of the embossing rollers. Otherwise, 
the modified apparatus 12a functions in the 
same manner as the apparatus 12 heretofore 
described. 105 

As previously noted, the apparatus is suit- 
able tor use with various web materials 
including paper webs of many types as, for 
example, those used for toilet tissue, towel- 
ling, facial tissue, and Kraft paper of the type 1 ] 0 
used for paper grocery bags. The web may 
also be polyethylene or other plastic films, 
webs made of synthetic pulp, laminates, and 
substantially all other materials where 
embossing thereof is advantageous. 1 1 5 

The apparatus may include static-charge 
eliminators which are usually located adja- 
cent the discharge side thereof; and it may 
also include a web guide adjacent the nip of 
the co-operative rollers 20 and 23 to direct 120 
the web. Neither of these structures are 
shown since they are standard components 
having no bearing on the present invention. 
•The wedge-type grip defined between the 
end wall components 62 and 63 and respec- 125 
tively associated clamping elements 71 and 
72 is quite tight and requires compression of 
the clamped end portions of the backing wall 
component to a substantial extent. Accord- 
ingly, it may in many instances be advan- 130 
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Sffina tKf 6 ^f 31 f0 . r "? se ,n which su PP° rt members - comprise rollers 

SSSS2S5^T^ ete ^ t ! ,e,8tlvet0 su PPorted forrotation with respect to the 

fn . m P° nent s to an extent frame structure, said backing wall compo- 

s £52?£ !. e Wnwnt of the cap nent being inwardly depressible against the 

5 screws 73 and 74. outwardly acting fluid force. 70 
ma T^ C r j -^f lias ^T!? i01ilIia: 5 z 4 - Apparatus according to ciaim 3. in 

ShL^L T i form S- ^ Udu,g - one - In whicn * e P« a »en element provides a substan- 

S X l ? rt !? llar » mam- tially gas-tight pressurizable chamber, and is 

10 ^&!* e t l 0atog0n ^l. roner, l rel l ased equipped with a valve communicating with 

S^SSA SSm t0 ?* frame *•» chamber to enable the gaseous prtssure 75 

w By W u y ° f ? ai ? ple ' therewithal to be regulativlly adjusted. 
SnSf^nwS ^ d « 36 ^ % ma * e damp 5 - Apparatus according to claim 3 or 4, 

^.£E?S? £hfk pW ?S. of a l JUSt " m which ^ e P laten element is a substantially 

i c ™Jli°" g *l^ lte P ^ d " f that a hollow roller having a resilient anf flexible 

K„^^! 0,1 K Cf A ,1St J Den i ca ? be PeripheralwaUprovfdedbysaidbackingwall 

re-attained simply by tightenmg the bolts component. 

I^™^ *& and I 6 ' SCat a J ainst 6 - Apparatus according to claim 5, in 

the elements 34 and 34', as shown in Figure which the end wall components are rigid. 

tL?J3^ T ^ ^i^aft or 4x16 associated secured to the backing wall component by 

£S n ™-^- h ? ade quite , dam P element s respectively cooperative 

S?^^ mI ^? )Btk ?f at< ? ee S d ^ end waU components wedglngly to 

15 SL.ffi.S^ mtercna °8P a ! }1 e' thereby clamp respective associated end portions of 

h^S?^ft^ 0f ^ eemb °f? g -.™ lle P to the backing wall component therebetweem. 90 
&&K1f^ C0B ^^ J ? > 8 - Apparatusaccordingtoclaim3,4,5,6 

S^jfilHS? 5L pre J ^ ? 0ted -, 1116 or 7 « m «H* the backing wall component is 

afErf tfllSSS?-? ? s lon S comprised of rubber hiving a rekforcing 

30 WHAT^p pt A ifA^ IlerS B dnven - ad iaeent the surface thereof in communica- 

30 WHAT -WE ;CIAIM IS:- tion with the pressurizable chamber and a 95 

mw for embossing paper and hardness in the range of from 30 to 60 

other i webs comprising frame structure; a durometer 

PZSi ™ L^gf* Z^ 1 *" 9 - Apparatus according to any one of 

« SSKwHft st ™ cture J and at least damis3 to 8, mwUch the pluralityo'f support 

™3^~^° f havmg patterned embossmg rollers includes a plurality of angularly 100 

S™ri a .f abIeW i . uch ^b to emboss spaced embossing rofiers each having a sur- 

Sf„ *Sm c^l^ P rede v ten ? ned con ^ ura : face thereof disposed in facing juxtaposition 

XSSlSS^yS?!? bCm l P° srtl0Ded with the backing surface of lie platen ele- 

mn^^ffi ^ d tw tl0nS ab ? t a . co . m - me °t and having^ embossing configuration 

SS^ffUffiJK^ .° f .T b0n ^"S its web-engaging surface enfageable 

S^i™t^^i paiall I 1 ^ la £°V "i* such w eb to emboss the lame as 

platen element floatagly confined by the aforesaid, whereby during use of the 

^ P a P ^ rt , me ? beiS ^ th n ° f«ed axis of apparatus the composite pattern embossed 

« ? nd P rovldm g therewith facing jux- along such web includes configurations con- 

S?E2 engageable with such web tributed thereto by each cf the embossing 

to work the same; and means for driving at rollers 

tefl?™*^ • SUpp °J t m ,? m bers.said pla- 10. ' Apparatus according to claim 9, in 
«nt a l aCkmg WaSi mp0 : wbic h eac¥of the embossing rollers is sub- 
so SMfSSLSv.??^ 6 WE"* WIth stantia »y rig 111 and unyieldiHg and has ele- 
£^£L?J f a b „^i SUrfa "« rt t e embos - ments of ^ composite embossing pattern 
sing process and a pressunzab e chamber in provided along its web-engaging surface. 

SS^A 11 ^ 8- ^ n - Apparatus accoro^g to claim 9 or 

f^ann^Joi t 0p ?° S,te ? 10 > in which the drive means is arranged for 

« t^S^^i?^* 10 P^^Ef -reinforce the rotetably driving each of the embossing rol- 

55 backing wall component with a fluid within lers P0 

£,^ amber '-S i . backi ?. g wal1 exponent 12. Apparatus according to any preced- " 

&te^ m ^ ed ^° naga ^ Stt !! e mgdaim.whereinendstor/arere^ctively 

SSaI&SvI 1 a ^ mg w 8 ^? 1 ? "u 4116 dis P osed ad i ace nt the opposite end portions 

60 T aS™^ 1 ^^ of the platen element to Lit axial displace- 

u- .Apparatus according to claim 1, in men ts thereof. rs 

y^t^* P teD 6 ement m - c L udes 13. Apparatus according to claim 12, " 

SkS ^ > 3 D ^ tS ( T? P ?? W .7 ,th 11,6 whercin the Platen element includes a pair of 

wall component to define the pres- thrust bearing structures respectively carried 

^nzable ^chamber therewith by the end wall components thereof for 

oi j. Apparatus according to claim 2, in co-operation with the end stops to limit axial 130 
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displacements of the platen element. 

14. Apparatus for embossing paper and 
other webs comprising frame structure; a 
plurality of support rollers rotatably carried 
by the frame structure at angularly spaced 
locations about a common centre with their 
oacS Oi rotation uiiciiieu iii substantially 
parallel relation, at least certain of the sup- 
port rollers having patterned embossing sur- 
faces; a deformable platen roller floatingly 
confined by the support rollers with no 
rigidly fixed axis of rotation and providing 
therewith facing juxtaposed surfaces 
engageable with such web to work the same; 
and means for rotatably driving at least one 
of the support rollers. 

15. A method of embossing paper or 
other web, wherein the web is passed 
through a plurality of successive stations 
spaced apart along a predetermined path, 
each of the stations comprising a support 
roller rotatably carried by a frame and engag- 
ing a platen roller to provide therewith facing 
juxtaposed working surfaces, the support rol- 
lers being rotatably carried by the frame 
structure at angularly spaced locations about 
a common centre with their axes of rotation 
oriented in substantially parallel relationship 
and at least certain of the support rollers 
having patterned embossing surfaces, the 



platen roller being floatingly confined by the 
support rollers with no rigidly fixed axis of 
rotation, the surface of the platen roller 
being deformable by the support rollers at 
each of the successive work stations. 35 

16. A method according to claim 15, in 
which ihc suppuii roller lias a flexible 
peripheral wall the deformation of which is 
controlled by supporting it with gaseous 
pressure force enabling it to be displaced 40 
bodily against the pressure force in response 

to compressive force exerted thereagainst at 
each of the stations. 

17. A method of working paper webs 
substantially as herein described with refer- 45 
ence to and as illustrated in the accompany- 
ing drawings. 

1 8. Apparatus for embossing paper and 
other webs constructed and arranged to 
operate substantially as herein described 50 
with reference to and as illustrated in the 
accompanying drawings. 

19. A web when embossed by the 
method of any one of claims 15 to 17 or with 

use of the apparatus of any one of claims 1 to 55 

J. A. KEMP & CO. 
Chartered Patent Agents, 
14 South Square, 
Gray's Inn, London WC1R 5EU 
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